Congential aorta-right atrial tunnel (ARAT) is a rare anomaly. Many patients are asymptomatic and diagnosis can be made during investigation of systolic and diastolic continuous murmur heard on cardiac oscultation. In some patients, symptoms such as palpitation, dyspnea, and fatigue on exertion can be seen. With transthoracic and transesophageal echocardiography diagnosis can usually be made, but more definite diagnosis is possible with coronary angiography, aortography, and computerized tomography. Herein with the data from current literature we will discuss a case who was admitted to our clinic with symptoms of heart failure and diagnosed with ARAT.
Introduction
Extracardiac connections between aorta and other chambers of heart are rare congenital anomalies. The most common type of those connections is between aorta and left ventricle. Aorta-right atrial tunnel (ARAT) was firstly defined by Otero and colleagues in 1980 as a fistulation between ascending aorta and right atrium [1] . In our case we discuss a patient who was admitted to our outpatient clinic with symptoms of heart failure and diagnosed as having ARAT. * Corresponding author at: Cardiology Department of Akdeniz University Medical Faculty Hospital, Dumlupinar Boulevard, Antalya, Turkey. Tel.: +90 242 2696804; fax: +90 242 2274490.
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Case report
A 39-year-old male patient without any known systemic and cardiac disorder was admitted to our clinic with symptoms of progressive dyspnea for 20 days, coughing, malaise, and fatigue. His functional capacity was New York Heart Association class III. On physical examination, he was tachycardic and there were audible S3 and systolo-diastolic continuous murmur along the right sternal border on cardiac oscultation. There were bilateral crackling rales at the base of lungs and decreased respiration sounds at the base of the right lung on respiratory system examination.
On electrocardiography there was only sinusal tachycardia. Both cardiophrenic sinuses were closed, there was a mild increase in pulmonary vascularity and there was an image compatible with right pleural effusion on chest X-ray. but there was a structure lying between right sinus valsalva and right atrium and there was flow from aorta to right atrium on both pulse wave and color Doppler on transthoracic echocardiography (Fig. 1) . A fistula was detected lying between right sinus valsalva and right atrium and there was flow from the aorta to right atrium on both pulse wave and color Doppler on transesophageal echocardiography ( Fig. 1 and Videos 1 and 2). In order to determine other possible vascular and cardiac abnormalities multislice computerized tomography was performed and a tunnel lying from right atrium and aorta and its origin from aorta were visualized (Fig. 2) . In order to evaluate the anatomy of coronary arteries a coronary angiography was performed and all coronary arteries were found to be normal and in aortography there was a fistula track between right coronary sinus and right atrium (Fig. 2) . The shunt ratio (Qp/Qs) was 1.5 on catheterization. The patient was referred to the cardiovascular surgery department with a diagnosis of ARAT for operation.
Discussion
The 90% of extracardiac connections between aorta and spaces of the heart are associated with the left ventricle [2] . ARAT is the rarest one of them. In the literature most of them are case reports, but the largest case study with 9 patients was reported by Gajjar and colleagues [3] . The etiology of ARAT is still unclear. Hypothesized mechanisms include a congenital defect of elastic lamina, a mesocardiac cystic structure arising from 5th aortic arch during early intrauterine cardiac development, a supravalvular aneurysmal dilatation of primitive aorta, or an intrauterine rupture of sinus valsalva aneurysm. The posterior type which originates from the left sinus valsalva is more common [4] . The anterior type which has an origination from right sinus valsalva is less common. It can also have an origination from non-coronary sinus.
Many of the patients with ARAT are asymptomatic but palpitations, being easily fatiguable, dyspnea, and recurrent Aorta-right atrial tunnel leading to heart failure e89 pulmonary infections can also be seen. The most prominent and most common physical examination finding is continuous murmur along the right sternal border. Echocardiography is usually an adequate tool for diagnosis but tomography, angiography, and aortography are necessary tools for differential diagnosis from ruptured sinus valsalva aneurysm or coronary artery fistula. And also those diagnostic tools are necessary for determination of other accompanying anomalies, exact localization of lesion, and interaction with coronary arteries [3] . In our case, besides echocardiography, we excluded sinus valsalva aneurysm with intact appearance of sinus valsalva on tomography, and we excluded coronary artery fistula with absence of contrast passage to a second space and normal coronary anatomy with angiography and aortography.
Treatment is recommended for patients with ARAT even if they are asymptomatic because of the risk of infective endocarditis, heart failure, aneurysm development, spontaneous rupture, pulmonary vascular disease, and high risk of probable surgery in the future [3] . Usually surgery is recommended for opportunity to repair accompanying anomalies, but in the literature there are 2 cases in childhood ages treated with coil embolization [5] . The surgical technique is usually planned taking into account the ARAT's localization, size, and interaction with coronary ostia. Usually surgery is aimed at removal of the connection between right atria, primary repair of right atrium, closing of the aortic side with patch, and if necessary reconstructing coronary ostia [6, 7] .
